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Abstract: neonatal sepsis remains one of the leading causes of morbidity and mortality in the neonatal age. The
involvement of the myocardium in sepsis remains insufficiently studied, in particular in neonatology, where issues of
myocardial dysfunction in neonatal generalized infection seem even more controversial, especially in neonatal sepsis
at different gestational terms. Objective. To study specific clinical and anamnestic and echocardiographic parameters
in infants depending on gestational age for optimization of the prognosis in neonatal sepsis. Material and research
methods. To achieve this goal, we observed 57 newborns with a verified diagnosis of “Neonatal sepsis”. Group I (23
patients — 40.3%) included newborns with a gestational age of 37-42 weeks, Group Il — 34 premature infants (59.7%)
with a gestation of up to 36 weeks. The latter group, depending on the gestational age, was divided into 114 subgroup,
which was formed by 21 prematurely born patients with NS with a gestational age of 32-36 weeks, and the IIB sub-
group — 13 newborns born before 32 weeks of gestation. Research results. The analysis showed that the severity of the
impairment in the general condition of the examined newborns general condition was assessed as severe in 47.8% of
newborns of group I, in 88.2% of cases in group II (PI: Il <0.05), in 85.7% of representatives of subgroup IIA (PI:
114 <0.05) and in 92.3% of children of subgroup IIB (PI: IIB <0.001). It is shown that every third child (30.4%) of
group I, 67.6% of newborns of group II (PI: Il <0.05), half (52.4%) of the representatives of subgroup IIA (PII: 114
<0.01) and all seriously ill patients (92.3%) of subgroup IIB (PI: IIB, IIA: IIB <0.05) required cardiopulmonary
resuscitation in the delivery room. Thus, in relation to full-term patients, the risk of this significant postnatal factor
of emergency is likely to increase: for group II: OR - 4.77 (95% CI 2.63-8.68), RR - 2.17 (95% CI 1.57-3.0), AR =
0.37; and for premature babies with a gestational age of less than 32 weeks (IIB subgroup), respectively: OR — 27.44
(95% CI 11.73-64.19), RR—7.55 (95% CI5.58-10.21 ), AR — 0.65. The correlation analysis showed that in premature
infants suffering from NS, the increase in the functional capacity of the left ventricular myocardium was associated
with the female sex (for EF r = 0.94, P = 0.0001, for FS -r =0, 94, P = 0.0001) and the number of days of inotropic
support (for EF v = 0.68, P = 0.043, for FS - r = 0.71, P = 0.03). Conclusions. The analysis of echocardiographic
parameters in the group of premature infants revealed a direct correlation between the ejection fraction and cardio-
vascular resuscitation immediately after birth (v = 0.64) and the duration of inotropic drugs (r = 0.68).
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Introduction. Sepsis of newborns remains one of the
main causes of morbidity and mortality in the neonatal
age, in particular, sepsis remains the leading cause of the
loss of seriously ill patients in pediatric intensive care
units.

Epidemiological studies of the incidence and mor-
tality of patients with neonatal sepsis (NS) in the world
fluctuate significantly (Jawad L., et al., 2012) and differ
in different countries with different income levels, but
researchers remain united on the worst prognosis of
this life-threatening pathology in cohorts of premature
infants, which are characterized by physiological and,
in particular, immunological immaturity, require a long
stay in hospital and invasive procedures for care and
treatment (Shane AL., et al., 2017).

Currently, sepsis is understood as a systemic inflam-
matory reaction syndrome (SIRS) induced by infection,
with multiple organ dysfunction or tissue hypoperfusion
being decisive for so-called severe sepsis (Goldstein B.,
et al., 2005). Clinical manifestations of multiple organ
mismatch in newborns receiving treatment for NS are
usually quite nonspecific symptoms or focal signs of in-
fection, including: temperature instability, hypotension,
hypoperfusion of tissues with pale or gray tinge, spotty
skin rash, tachycardia or bradycardia, apnea, respiratory
distress, grants, cyanosis, itritability, lethargy, cramps,
bloating, impaired food tolerance, jaundice, petechiae
or purpura on the skin, bleeding. The onset of NS can
be manifested by rather meager signs, namely apnea or
tachypnea with retraction, or tachycardia, and later in
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patients with NS, respiratory failure, heart failure, pul-
monary hypertension, shock, renal failure, impaired liv-
er function, cerebral edema or thrombosis, hemorrhages
in adrenal glands or their insufficiency, hematopoietic
dysfunction (neutropenia, thrombocytopenia, anemia)
and disseminated intravascular coagulation (DIC syn-
drome) are noted.

Sepsis-mediated myocardial dysfunction, described
as early as 1984 by Parker et al., is one of the most com-
mon components of multiple organ mismatch in severe
sepsis and septic shock (Li J., et al., 2019). Previous
studies have shown that the incidence of left ventricular
systolic dysfunction (LVSD) in severe pediatric sepsis
ranged from 20% to 60% (Williams FZ., et al., 2019).
In this case, the left ventricular ejection fraction (LVEF)
is the diagnostic echocardiographic criterion of LVSD,
which, at values <50%, may be associated with adverse
consequences of severe sepsis (Sevilla Berrios RA., et
al, 2014). The frequency of myocardial dysfunction in
septic shock in pediatrics ranges from 50 to 80% (Jain
A., et al., 2018) with maximum manifestations on days
1-3 of the disease with normalization starting from 7-10
days of the disease.

At the same time, in both the adult and pediatric
populations of patients with sepsis, evidence has been
obtained that a decrease in LVEF below 50% does not
correlate with the prognosis of severe sepsis or septic
cheek (Sevilla Berrios RA., et al., 2014; Raj S., et al.,
2014). The explanation for this may be the greater sensi-
tivity of the myocardial receptors in children before drug
exposure, the expressive ability to recover, the absence
of comorbidity, and the like.

The involvement of the myocardium in sepsis, the
so-called “septic cardiomyopathy” (Hawiger J., 2018),
is well documented, but insufficiently studied, primarily
in pediatric practice and, in particular, in neonatology,
where the issue of myocardial dysfunction in neonatal
generalized infection looks even more controversial, es-
pecially in emergency situations for different gestational
periods of patients.

Objective. To study specific clinical and anamnestic
and echocardiographic parameters in infants depending
on gestational term in order to optimize the prognosis of
possible development of the neonatal sepsis.

Material and research methods. To achieve this
goal under our supervision on the basis of the Depart-
ment of Neonatal Intensive Care, the Department of
Neonatal Pathology and the Department of Nursing
Premature Babies of «Chernivtsi Regional Children’s
Clinical Hospital» in Chernivtsi there were 57 newborns
with a verified diagnosis of «Neonatal sepsis» accord-
ing to current guidelines and protocols (NICE, 2016;
NICE, 2021) The diagnosis of NS was established by
a commission on the basis of a comprehensive clinical
and paraclinical examination, in particular, early sepsis
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affected 26.1% of newborns in group I and 29.4% of
children in group II, which accounted for 28.6% of cases
in IIA subgroup and 30.8% of observations in subgroup
IIB, respectively, in the remaining patients there was late
neonatal sepsis.

Depending on the term gestations children were as-
signed to clinical comparison groups. Thus, group I (23
patients — 40.3%) included newborns with a gestation
period of 37-42 weeks, group 11 — 34 premature patients
(59.7%) with a gestational period of up to 36 weeks in-
clusive. The last group, depending on the gestational
age, was divided into IIA subgroup, which was formed
by 21 prematurely born NS patients with a gestational
age of 32-36 weeks, and in the IIB subgroup — 13 new-
borns born before 32 weeks of gestation.

The criteria for entering the study were the age of
0-28 days of extrauterine life, the presence of the child
manifestations of infectious-inflammatory process and
subsequently verified the diagnosis of «neonatal sepsis».
Criteria for non-admission were: other pathological con-
ditions of the neonatal period, which are accompanied
by multiple organ dysfunction, as well as congenital
heart defects and myocardiopathy of other (non-infec-
tious) origin.

The average age of full-term newborns at the time of
transfer from obstetric institutions to the regional clini-
cal hospital was 5.61 + 1.26 days, and 5.39 £ 0.51 days -
in premature infants (in particular, the average age of
newborns with a gestational age of 32 36 weeks — 4.11
+ 0.52 days and 7.46 £ 0.74 days in patients with 1IB
subgroup (P15 11,.;5<0,05). The revealed differences re-
flected the need for a longer stabilization period for fur-
ther transfer and transportation to the regional children’s
hospital of infants with a gestational age of less than 32
weeks. It should be noted that when transferred to the
department of the regional children’s clinical hospital,
all newborns were hemodynamically compensated.

General characteristics of the groups are presented
in table 1.

As shown in the table, the average age of the mothers
of patients in the comparison groups and subgroups did
not have significant differences (in all cases P> 0.05),
and we also did not establish statistically significant dif-
ferences in the average age of the fathers of patients with
NS of the clinical groups and subgroups of comparison.
Compared to girls, full-term boys suffered from NS sig-
nificantly more often, and such discrepancies were not
found among premature babies. It was interesting to find
that the latter more often than representatives of the clin-
ical group, were born by caesarean section, which coin-
cides with the general trends and indicates a more fre-
quent indications for cesarean section in mothers whose
children were born at 32-36 weeks with predisposing
factors to intrauterine infection.

The Intergroup differences in gestational age and
indicators of physical development of newborns were
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Table 1. General characteristics of groups and subgroups of comparison (M £ SD, 95% CI)

. Group I Group II _ _
Indicator (n=23) (n=34) Subgroup II A (n=21) | Subgroup II B (n=13)
Gestation period, 38,6+1,34 32,342,49 34,1£0,97 29,6+1,56
week
Sex:
male 16 (69,5%) 18 (52,9%) 11 (52,4%) 7 (53,8%)
female 7(30,5)* 16 (47,1%) 10 (47,6%) 6 (46,2%)
3279,3+524,37 1809,5+499,51 2103,3+375,38 1335,1+237,28
Birth weight, g (95% (95% (95% (95%
CI: 3052,59-3506,1) CI: 1635,27-1983,85) | CI: 1932,46-2274,21) | CI: 1191,62-1478,39)
Body length 52,5+3,66 42,1+4,36 44,3+2 98 38,5+3,86
at birth, cm (95% CI: 50,98-54,15) | (95% CI: 40,59-43,64) | (95% CI: 42,97-45,69) | (95% CI: 36,21-40,87)
Cesarean section 6 (26,1%) 19 (55,9%)* 11 (52,4%)* 8 (61,5%)"
%Zi‘er S 8¢, 30,147,76 29,5+6,53 30,146,53 28,7+6,71

Note: * p<0,01 boys to girls; # p<0,05 - relative to group I.

considered natural, reflecting the correctness of the for-
mation of comparison groups and subgroups.

The examination and treatment of patients with NS
was carried out in accordance with modern internation-
al guidelines and recommendations (Singer M., et al.,
2016; Kissoon N., et al., 2017; Improving the preven-
tion ..., 2017) with the informed consent of the child’s
parents.

Echocardiographic examination of newborns was
carried out on a PHILIPS HD11 XE ultrasound machine
with an ultrasound transducer frequency of 2.5-5 MHz,
according to the standard technique and comparing the
obtained results with age normative data (Prahov A.V.,
2017) in one and two-dimensional modes with an assess-
ment of the following morphometric parameters: end
diastolic volume (EDV), left atrial diameter in diastole
(LADA), the thickness of the posterior wall of the left
ventricle in diastole (LVPWd). Left ventricular systolic
function was assessed based on the value of the ejection
fraction (EF) and fractional shortening (FS) (according
to the Teicholz method).

The study was conducted by the method of “experi-
ment - control” in parallel groups using a simple random
sample with the informed consent of the parents of pa-
tients. Statistical processing of the study results was per-
formed using the methods of variation statistics with the
calculation of the arithmetic mean (M) and standard de-
viation (SD). To assess the correlation relationships, the
Spearman nonparametric correlation method was used
with the calculation of the strength of the relationship
bond strength (r) and its probability (P). The indicators
of clinical and epidemiological risk were estimated by
calculations of the ratio of the odds of an event (OR)
and the relative risk (RR) taking into account their 95%
confidence intervals (95% CI), as well as the indicator

of attributive risk (AR). The statistical processing of the
actual data was carried out using the StatSoft Statistica v
6.0 program with a known number of observations (n).
The critical level of significance “P” when testing sta-
tistical hypotheses in this study was considered p <0.05.

The study was approved by the Commission on Bio-
medical Ethics of Bukovynian State Medical University.

Results and discussion. The study showed that
among full-term newborns, boys suffered from sep-
sis significantly more often that indicated a higher risk
of developing sepsis for men with OR — 5.19 (95%
CI: 2.84-9.48), RR — 2.28 (95% CI: 1.64-3.15), AR —
0.39), and for premature babies such a pattern has not
been established.

The obstetric anamnesis data allowed us to conclude
that birth by caesarean section more often took place in
the group of patients with NS of premature infants: OR —
2.7 (95% CI: 1.48-5.0), RR — 1.54 (95% CI: 1.07-2.22),
AR — 0.24, which coincides with the trends in the gen-
eral population of newborns (Shunko, Ye., et al., 2017)
and, apparently, testified to the presence of indications
for caesarean section due to certain factors. Based on
this, the analysis of obstetric history and maternal health
that showed the presence of obstetric and somatic pa-
thology, which is presented in table 2.

We have not found statistically significant differ-
ences in the frequency of pathological conditions and
complications of pregnancy shown in Table 2 in moth-
ers of children of clinical comparison groups although
the most common factors for the possible development
of sepsis, perhaps, can be considered in these groups
premature rupture of membranes and infections of the
genitourinary system. The results obtained generally
coincide with the general patterns of the neonatal co-
hort (Sirenko O., et al., 2017), but allow us to establish
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Table 2. Data on obstetric history and maternal health status

Indicator Group I, % Group II, % Subgroup IT A, | Subgroup II B,
(n=23) (n=34) % (n=21) % (n=13)

Risk of miscarriage 13,04 11,76 14,28 7,69
History of miscarriage 8,69 14,71 9,52 23,08
Placental dysfunction 4,35 2,94 4,76 -

Polyhydramnios 17,39 8,82 14,28 -

Chorioamnionitis - 5,88 - 15,38
Premature rupture of membranes - 26,47 19,05 38,46
Presence of meconium water 13,04 14,71 9,52 23,08
Infections of the genitourinary system 30,43 14,71 19,05 7,69

Note: in all cases p>0.05

the role of individual factors for patients with neonatal
NS, depending on the gestational age. Thus, in mothers
who gave birth to children less than 32 weeks period, in
comparison with mothers of patients from subgroup IIA,
premature rupture of membranes was twice as often, 2.4
times more often — amniotic fluid contamination with
meconium, but 2.5 times less often — indications of in-
fectious diseases of the genitourinary system of a preg-
nant woman. At the same time, compared with group II,
mothers of premature babies with a gestational age of
less than 32 weeks had a higher risk of chorioamnionitis
(OR - 2.9 (95% CI: 1.08-7.86). Compared to subgroup
ITA, the risk of meconium contamination of amniot-
ic fluid is higher (OR — 2.85 (95% CI: 1.26-6.43) and
premature rupture of the membranes (OR — 2.66 (95%
CI: 1.40-5.04).

According to the medical documentation of obstet-
ric institutions, the general condition impairment of the
examined newborns was assessed as severe in 47.8%
of newborns of group I, in 88.2% of cases in group II
(P,,;<0.05), in 85.7 % of representatives of subgroup
ITA (P,,,<0.05) and 92.3% of children of subgroup IIB
(P,,;5<0.001). The severity of the condition was due to
the presence of manifestations of respiratory failure
II-IIT degrees and instability of hemodynamics (ten-
dency to bradycardia and hypotension). Based on the
received data, the most pronounced severity of the gen-
eral condition at birth was inherent in newborns with
the shortest gestational age. Thus, in relation to children
of group I, premature birth increased the chances of a
severe general condition of patients with NS: OR — 8.16
(95% CI: 3.96-16.82), RR — 3.52 (95% CI: 2.83-4,37),
AP = 0.46. These indicators of the clinical and epide-
miological risk of a severe degree of impairment of the
general condition at birth for patients with a gestation-
al age of 32-36 weeks reached: OR — 6.54 (95% CI:
3.30-12.97), RR — 2.88 (95% CI: 2.39-3.72), AR — 0.43,
and for patients of subgroup IIB relative to group I
were, respectively: OR — 13.09 (95% CI: 5.69-30.12),
RR - 5.12 (95% CI: 4.14-6.34), AR — 0.53. Such risks
are primarily due to the inherent features of adaptation

of premature babies (Pokhylko V., et al., 2016), and are
exacerbated by the existing infectious and inflammatory
process, which was a certain consequence of resuscita-
tion, partly aggressive intensive therapy and dynamic
observation, was manifested by the frequency of late NS
in 70.6% of premature infants.

Thus, it is shown that in the delivery room every
third child (30.4%) of group 1, 67.6% of newborns of
group II (P, <0.05), half (52.4%)) representatives of
subgroup IIA (P, <0.01) and all critically ill patients
(92.3%) of subgroup IIB (P, . .,,,<0.05) required car-
diopulmonary resuscitation. Thus, in relation to full-
term patients, the risk of this significant postnatal factor
of NS is likely to increase: for group II: OR —4.77 (95%
CIL: 2.63-8.68), RR — 2.17 (95% CI: 1.57- 3.0), AP =
0.37; and for premature babies with gestational age less
than 32 weeks (IIB subgroup), respectively: OR —27.44
(95% CI: 11.73-64.19), RR — 7.55 (95% CI: 5.58-10.21),
AR — 0.65. It should be noted that within the group of
premature infants with NS, the risk of the need for re-
suscitation in the delivery room increased with decreas-
ing gestational age of newborns and was for represen-
tatives of subgroup IIB: relative to group II: OR — 5.75
(95% CI: 2.46-13.39), RR — 3.0 (95% CI: 2.60-3.48),
AR = 0.39; and relative to IIA subgroup: OR — 10.89
(95% CI: 4.73-25.06), RR — 4.58 (95% CI: 3.77-5.57),
AR = 0.50. It should be noted that 26.1% of newborns
in group I and 41.2% of group II (respectively 23.8%
of IIA subgroup and 69.2% of infants of subgroup 1IB)
were born in a state of asphyxia of varying severity
(P, 1anp<0-05). However, given the presence of clin-
ical and paraclinical signs of infectious-inflammatory
process in stabilized newborns, the genesis of myocar-
dial dysfunction in the conditions of the departments of
the regional children’s clinical hospital was considered
as sepsis-dependent.

According to the data of transferable epicrisis, to
stabilize the general condition, part of the representa-
tives of the comparison groups and subgroups needed
volume load immediately after birth, which happened in
26.1% of cases in group I, in 61.7% of cases in group
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Table 3. The results of the assessment on the Apgar scale (in points) of the state of patients in the clinical
comparison groups (M + SD, 95% CI)

Clinical groups : q Average score Average score
and subgroups e on the 1st minute on the Sth minute
Group 1 23 6,47+1,31 7,26+2,05
p (95% CI: 5,84-7,11) (95% CI: 6,28-8,25)
5,94+1,23 6,17+2,16
Group II 34 (95% CI: 5,51-6,37) (95% CI: 5,42-6,93)
6,14+1,28 6,85+0,91
Subgroup ITA 21 (95% CI: 5,56-6,72) (95% CI: 6,44-7,27)
5,61£1,12 5,07+3,07
Subgroup I1 B 13 (95% CI: 4,94-6,29) (95% CI: 3,22-6,93)
Pt L:1IB, IIA:IIB <0,05 11, I:1IB <0,05

Note: Pt is the Students criterion

II (P,<0, 05), in 57.1% of children of IIA subgroup
(PI: IIA <0.05) and 69.2% of newborns of IIB subgroup
(P,,;5<0.05). Thus, as gestational age decreases, the need
for volume loading at birth increases. So, with respect
to full-term patients, the risk of this event increased for
children of group II: OR — 4.56 (95% CI: 2.50-8.32),
RR —2.06 (95% CI: 1.43-2.96), AR = 0.36; for patients
of subgroup ITA: OR — 3.77 (95% CI: 2.08-6.84), RR —
1.87 (95% CI: 1.29-2.71), AR = 0.32; and for newborns
of subgroup IIB: OR — 6.36 (95% CI: 3.44-11.78), RR —
2.47 (95% CI: 1.73-3.52), AR - 0.43.

One of the important prognostic criteria is the con-
dition of the child immediately after birth, expressed by
the Apgar score. Table 3 shows the comparative rates
of adaptation of newborns according to the Apgar score,
respectively, at the 1st and 5th minutes of life.

Thus, full-term infants adapted better to the condi-
tions of extrauterine life, in premature infants these pro-
cesses were worse, and the gestational age of less than
32 weeks was associated with their negative trend. Ac-
cordingly, these patients required longer inotropic car-
diac support in a maternity ward. Thus, in the intensive
care unit of the maternity hospital 21.7% of group I re-
ceived the average daily dose of dobutamine at a rate
of (6.25+2.5) pg/kg/minute during (1.8+1.1) days of
treatment , in 26.5% of children of group II these indi-
cators were (4.67+2.2) pg/kg/minute for (4.44+1.7) days
(P,,,;<0.05). Depending on the gestational age, the given
indicators of inotropic support were: in 23.8% of new-
borns of the IIA subgroup — (5.2+2.9) pg/kg/minute for
(3.6+1.9) days (P ,=0,05), and in 30.8% of patients of
the IIB subgroup — (4.0%1.1) pg/kg/minute for (5.5+0.6)
days (PI,II,IIA:IIB<O’05)'

The results of the analysis of the hemogram of pe-
ripheral blood of newborns with NS, reflected the course
of the disease and differed slightly in clinical compari-
son groups. However, the absolute content of platelets
suggested that in premature infants the course of sep-
sis is associated with a decrease in the circulating pool

of these blood cells. Thus, in the first clinical group of
patients the content of platelets in the peripheral blood
was (283.95+£104.2) G/1, and in the second subgroup —
only (197.63+112.8) G/1 (P=0.05). The average content
of platelets in the peripheral blood of group II reached
(209.1£118.6) G/l and did not differ significantly from
premature infants with gestational age of more than 32
weeks (ITA subgroup) — (215.74+124.4) G/1 (p>0.05),
as well as less than 32 weeks (p>0.05), however, was
significantly lower relative to full-term infants (p<0.05).

It is shown that in relation to the clinical group of
full-term infants, NS in premature infants is accompa-
nied by an increased risk of thrombocytopenia (<150
G/1): for children of group II, the odds ratio (OR) of
this event is 5.02 (95% CI: 2.23-11.31), attributive risk
(AR) — 0.36; for representatives of IIA subgroup: OR —
5.24 (95% CI: 2.33-11.79), AR — 0.37; for patients of IIB
subgroup — OR —4.67 (95% CI: 2.06-10.55), AR — 0.35.

All patients with NS underwent echocardiographic
examination during transfer to the neonatal intensive
care unit after stabilization of their condition in the ma-
ternity hospital. Based on this, the results of this study
could be interpreted as a response of the myocardium to
treatment.

Table 4 shows the comparative results of the main
indicators of echocardiography in children of clinical
comparison groups.

According to current research results, in patients with
refractory septic shock, cardiac output (as determined
by echocardiography) can be low, normal, or high, since
the hemodynamic parameters of cardiac output and sys-
temic vascular resistance are heterogeneous and devel-
op over time in response to inotropic and vasopressor
support. (Raj S., et al., 2014; Ceneviva G., et al., 1998).
Wide variations in the frequency of myocardial dysfunc-
tion may be due to the difference in the selection of the
patient, the history of successful resuscitation measures,
the time interval between the onset of the disease and
the study, the use of other echocardiographic parame-
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Table 4. Comparative average results of echocardiographic examination of children of clinical comparison groups

(M £ SD)

Echo-CG Groups and subgroups of patients -

indicators I (n=23) II (n=34) IIA (n=21) IIB (n=13)
EF (%) 74,22+6,85 77,90+5,27* 77,19+5,72 79,4+4,03* *<0,05 to I group
FS (%) 38,68+5,27 39,58+3,38 39,05+3,12 40,70+3,8 >0,05 in all cases

*<0,05 to I group
* * % %ok >

EDV (mm) 17,2+1,82 15,12+1,87 15,66+1,65 14,16+1,89%, ££0,05 to TTA group
LADd (mm) 9,0+0,97 8,17+0,53* 8,23+0,54* 8,07+0,52* *<0,05 to I group
Thickness of % * * %
LVPW (mm) 3,1£0,31 2,85+0,34 2,89+0,3 2,77+0,41 <0,05 to I group

Note: EF - ejection fraction, FS - fractional shortening; EDV - end diastolic volume,; LADd - diameter of the left atrium
in diastole; thickness of LVPW - the thickness of the posterior wall of the left ventricle; Pt is the Student’s criterion.

ters with different limit values, the peculiarities of ino-
tropes and myocardial sensitivity to them, ventilation of
the lungs (cardiopulmonary interaction), etc. (Baranwal
AK., et al., 2020).

The observed increase in morphometric characteris-
tics of the heart with increasing gestational age of pa-
tients was consistent with current literature, and higher
values of EF in premature infants relative to children of
group I were evaluated as a sign of activation of adaptive
mechanisms (Yarukova EV.,, et al., 2016). The correla-
tion analysis showed that in premature infants suffering
from NS, the increase in the functional capacity of the
left ventricular myocardium was associated with the fe-
male sex (for EF r=0.94, P=0.0001, for FS - r=0, 94,
P=0.0001) and the number of days of inotropic support
(for EF r=0.68, P=0.043, for FS - r=0.71, P=0.03).

At the same time, the thickness of the posterior wall
of the left ventricle correlated with body length (r=0.72,
P=0.03), and the results of FS in patients of subgroup
ITA were associated with head circumference (r=-0.88,
P=0.05) that is, the more premature the baby and the
smaller the circumference of the head, the higher the FS.
Interestingly, the correlations with the female sex EF
and FS were preserved only in the IIA subgroup (for EF
r=0.96, P=0.01, for FS - r=0.91, P=0.03), but at gesta-
tional age patients less than 32 weeks were absent. For
these premature infants, inverse correlations of FS in-
dicators with body weight (r=-0.99, P=0.005) and heart
rate (r=-0.99, P=0.004), as well as direct correlations of
thickness of LVPW with body weight at birth (r=0.99,
P=0.005) and heart rate (r=0.99, P=0.004).

Based on this, poorer adaptation at birth, the need
for cardiopulmonary support, longer duration of admin-
istration of drugs of positive inotropic action in the first
days of life of premature infants could affect the results
of their echocardiographic examination. Thus, inotropic
support in a maternity hospital lasting 3 days or more
was received by a third (30.8%) of patients with a ges-
tational age of less than 32 weeks, one in five prema-

ture babies (20.6%) and only 8.7% of newborns. clinical
group. However, in relation to full-term infants of group
I the chances of long-term (> 3 days) inotropic support
increased slightly in patients of subgroup I1IB: OR —4.67
(95% CI 2.07-10.55), RR — 1.81 (95% CI: 1.0-3.64),
AP = 0.35; and representatives of group II: OR — 2.72
(95% CI: 1.17-6.36), RR — 1.51 (95% CI: 0.71-3.18),
AR =0.24.

Although the correlation analysis showed that in the
group of premature infants the results of PV were in-
versely related to the score on the Apgar scale at 1 min-
ute of life (r=-0.43, P=0.016) and at 5 minutes r=-0.43,
P=0.017). Instead, the direct correlation of EF was deter-
mined with measures of cardiopulmonary resuscitation
in the delivery room (r=0.64, P=0.0001), the duration of
administration of inotropic drugs (r=0.68, P=0.04), and
for FS — with the severity of the general condition at
birth (r=0.36, P=0.05) and artificial respiration (r=0.39,
P=0.03).

Conclusions. Analysis of obstetric history of moth-
ers of newborns with neonatal sepsis showed that the de-
velopment of neonatal sepsis in full-term infants is more
often associated with the male sex and infectious dis-
eases of the genitourinary system during pregnancy, and
for premature infants - more frequent premature rupture
of membranes and contamination of amniotic fluid with
meconium.

The analysis of clinical and anamnestic parameters
in neonates with neonatal sepsis showed that with de-
creasing gestational age increases the risk of severity of
impairment of the general condition, the need for car-
diopulmonary resuscitation, volume loading, and longer
inotropic support of cardiac activity.

It was found that in premature infants the course of
neonatal sepsis is associated with caesarean section,
lower score on the Apgar scale, the need for cardio-
pulmonary resuscitation and artificial respiration in the
delivery room, longer inotropic support in the future,
higher chances of thrombocytopenia that should be con-
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sidered at the management of children with the presence
of risk factors for intrauterine infection.

Prospects for further research. To study and search
for new and informative diagnostic markers of cardio-
vascular lesion in newborns with sepsis as one of the
prerequisites for rational therapy aimed at eliminating
these disorders and preventing further complications.
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KJ/IIHIKO-AHAMHECTHWYHI
TA EXOKAPIAIOT PA®IYHI MAPKEPU
HEOHATAJIBHOI'O CEIICHUCY 3A PI3HOI'O
TECTAIIMHOT O BIKY HOBOHAPO/I’)KEHUX

Kpeny Harauis, KosockoBa Osena,

Binoyc Tersina

Kadenpa nemiarpii Ta quraunx iHpeKIinHIX
XBOpoO ByKOBHHCHKOTO JIep:KaBHOTO MEIUIHOTO
yHiBepcuTeTy, M. UepHiBni, Ykpaina

AHOTANiA: CEelNCcUC HOBOHAPOIKEHUX 3aJIUIIAETHCS
OITHI€I0 3 OCHOBHUX NPHYHMH 3aXBOPIOBAHOCTI Ta CMEPT-
HOCTI y HeoHaranbHOMY Billi. HemocTaTHbO BHBUEHOIO
3aJIMIIA€ThCA YIaCTh MIOKapAy y CEICHUCi, 30KpeMa, B
HEOHATOJIOTii, Ie MUTAHHSI MiOKapIialbHOI TUCHYHKIIT
IIpY HEOHATAJIBHIN reHepati3oBaHiil iH(peKnii BUAaoTh-
csl e OUTBIN TUCKYCIHHUME, OCOOMBO TIPH HEOHATAb-
HOMY CETICHCI 32 Pi3HOTO TepPMiHy recTamnii XxBopux. Meta
nocmipkeHas. s ontumizanii MporHosy mpu HeoHa-
tajgpHOMY cercuci (HC) BUBUUTH OKpeMi KITiHIKO-aHAM-
HECTHYHI Ta eXOKapAiorpadidHi TOKa3HUKH Y HEMOBIIST
3alle)KHO BiJ TecralliiHoro Biky. Marepiaja i Meronu
aociimxenns. Jlns peamizamii mocraBieHOT MeTH Tif
HaIlIUM CIIOCTEPEXKEHHAM 3HaXOIWIUCh 57 HOBOHApPO.-
KEHHUX 13 BepH]ikoBaHUM JiarHO30M «HeoHarampHMIA
cenicucy. [lo I rpymum (23 xBopux - 40,3%) yBiiim Ho-
BOHApOJDKEH1 3 TepMiHoM rectamii 37-42 TwxkHs, 1o 11
rpynu — 34 mepe4acHo HaApOIKEHUX HEMOBIIAT (59,7%)
3 recrariero 10 36 TWXHIB BKIOYHO. OCTaHHIO IPyITy
3alIe)KHO BiJI TepMiHy rectamii po3moniisiiy Ha [IA mia-
rpymy, sky chopmyBaB 21 mepemyacHO HapOIKEHHM
xBopuit Ha HC i3 Tepminom recramii 32-36 TIXHIB, a 10
[IB-miarpynu - 13 HOBOHapOHKEHUX, SIKi HAPOJIUIIHCH B
TepMiHi 710 32 THXHIB recraiii. Pesyiapraru qociiaKeHb.
[IpoBenenuit anami3 Mokasas, IO TAKKICTb MOPYIICHHS
3arajJJbHOTO CTaHy OOCTEKCHHX HOBOHAPOMKCHUX OIli-
HIOBajacs sK Baxkka y 47,8% HoBoHapomkeHux I rpymnu,
y 88,2% sunankis y Il rpymi (P <0,05), y 85,7% npen-
crapuukis IIA migrpymu (P ,<0,05) Ta'y 92,3% nitei
[IB migrpymu (P,<0,001). [Tokasano, mo y nonorosii
3ali MoTpeOyBaId TPOBEJCHHS 3aXOJIiB CepIIeBO-JeTe-
HeBOi peaniMaii koxkHa Tpetst qutuna (30,4%) I rpymy,
67,6% noonapokenux Il rpymu (P <0,05), nonosuna
(52,4%) mpencrasuukis 1A migrpymu (P, ,<0,01) ta
yci Baxki xBopi (92,3%) 1IB miarpynu (PI:HB’H Ap=0,05).
TakuM 4YMHOM, BiTHOCHO IOHOIICHUX XBOPUX PU3UK Ja-
HOTO BaroMoro nocrHaraisHoro ynHHuka HC Biporia-
HO 3poctaB: ans Il rpymu: B — 4,77 (95% JI: 2,63-
8,068), BP — 2,17 (95% AI: 1,57-3,0), AP = 0,37; a nns
Mepea9acHO HApO/HKEHUX 13 TEPMIiHOM TecTallii MeHIIe
32 twxkuiB (IIB miarpyma) Bimmosigao: BII — 27,44
(95% A1: 11,73-64,19), BP — 7,55 (95% Al: 5,58-10,21),
AP - 0,65. 3a 101TOMOTOO MPOBECHOTO KOPEIAIIIHHOTO
aHaJi3y IMOKa3aHO, M0 y MepeaYyacHO HAPOKEHUX Ii-
Tel, siki cTpaxaanu Ha HC, 3poctanns gyHKIioHaIbHOL
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KJINHUKO-AHAMHECTUYECKHE
N IXOKAPINOI' PAONYECKHUE
MAPKEPBI HEOHATAJIBHOI'O CEIICUCA
Y HOBOPOXJIEHHBIX C PASHBIM
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Kadenpa nequarpun u neTcKux WHPEKITUOHHBIX
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AHHOTALMSI: CCIICHC HOBOPOXKACHHBIX OCTAETCs
OITHOM M3 OCHOBHBIX IIPHYUH 3a001€BAEMOCTH U CMEPT-
HOCTH B HEOHaTalbHOM Bo3pacte. Hemocrarouno uzy-
YEHHOH OCTaeTCs yuacTHe MHOKap/a B CEIICHCe, B 4acT-
HOCTH, B HEOHATOJIOTHH, TI€ BOIPOC MHUOKApAHATbHON
TUCOYHKIIMU TpH HEOHATaJbHON T'€HEepaTU30BAHHOM
WHQPEKIUN BBIIIAIAT eme Oojiee JTUCKYCCHOHHBIMH,
0COOCHHO Y HOBOPOXKACHHBIX C Pa3HBIM I'€CTAIIMOHHBIM
Bo3pactoM. Llexs paboTsl. s onTUMU3aIiy MporHosa
npu HeoHatanbHOM cenicuce (HC) n3yuuTh oTnenbHbIC
KITMHUKO-aHAMHECTHUYECKHE M DXOKapIUOrpaduiecKoM
MIOKA3aTeIl Y HOBOPOXJICHHBIX B 3aBHCHUMOCTH OT Te-
CTallMOHHOTO Bo3pacTa. Marepuaia U METOIBI HCCIEN0-
BaHMA. [l peanm3anuyl MOCTaBICHHOW IEIH IO Ha-
UM HaOJIOJICHHEM HAXOIWIUCh 57 HOBOPOXKICHHBIX
¢ BepUUIMPOBAHHBIM JHUarHo3oM «HeoHaTanbHBIH
cerncucy. B I rpynmy (23 6onbabIX - 40,3%) BoIuTH HO-
BOPOXKJIEHHBIE CO CPOKOM rectaiuu 37-42 wenenu, B 11
rpymmy - 34 HEIOHOIICHHBIX HOBOPOXKAECHHBIX (59,7%)
C TeCTallOHHBIM BO3pacToM 10 36 HEeNelb BKIIOYH-
TenbHO. [locneHIo rpyIny B 3aBUCUMOCTH OT CpOKa
recrauuu pacnpeznenuau Ha IIA moarpynmy, KOTopyro
cthopmupoBai 21 mpexaeBpeMEHHO POXKICHHBIN 00JThb-
Hoit HC co cpokom recranmu 32-36 Henens, a [IB-noa-
rpyniy - 13 HOBOPOXIE€HHBIX, POJUBILUXCS B CPOKE J10
32 nenens recrauuu. Pesynsrarel uccienoBanus. [Ipo-
BCJICHHBINM aHaJ W3 TMOKa3all, YTO TSHKECTh HapyIICHHS
o0mIero cocTosHUsT 00CIIEIOBAaHHBIX HOBOPOXKIICHHBIX
olleHHBaNach Kak Tsokenas B 47,8% HOBOPOXKIEHHBIX |
rpynmsl, B 88,2% ciaydaes Bo Il rpymme (P, <0,05), y
85,7% npencrasureneii IIA nonrpynmsr (P <0,05) n
B 92,3% nereii 1B nmoarpymmsr (P ,<0,001). ITokasa-
HO, YTO B POIMJIBHOM 3aJie TpeOOBaIU MIPOBEACHUS Me-
pOTIPUATUN CEPAECUHO-JIETOYHON peaHUMAaIMH KaKIbIi
Tpetuii pedenok (30,4%) I rpymnmsl, 67,6% HOBOPOXKICH-
upix Il rpynmsr (P <0,05), nonosuna (52,4%) npencra-
sutenei IIA moarpynmer (P, ,<0,01) u Bce TsKenbie
Gomnbuble (92,3%) IIB moarpymmer (P .. ..<0,05).
Takum 00pa3oM, OTHOCHTEIHHO JIOHOIICHHBIX OOJb-
HBIX PHCK JJAHHOTO BECOMOT'O MOCTHATAJIIFHOTO (pakTopa
HC noctoBepno Bospacran: aus II rpynnsi: BIII - 4,77
(95% AU: 2,63-8,68), BP - 2,17 (95% U: 1,57- 3,0),
AP = 0,37; a 111 HETOHOLIEHHBIX CO CPOKOM T'eCTaIlui
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CIPOMOXKHOCTI MIOKapy JIIBOTO IUTYHOUYKA acOIlFOBa-
110 13 *kiHovoto crartio (s @B r=0,94, P=0,0001, mist
OV — r=0,94, P=0,0001) Ta kimbKicTIO 110 MPOBEACHOI
iHoTpomHoi miaTpumMkn (st PB r=0,68, P=0,043, nis
®V — r=0,71, P=0,03). Bucuosku. [IpoBencuuii anai3
exokapaiorpadiuHuX MOKa3HUKIB BUSBHB Y TPYIIi Iepe/-
YaCHO HAPOKCHHX JITEH MPIMHUUA KOPEIAIIHHUN 3B)s-
30K (ppaxilii BUKHIY 3 MIPOBEACHHAM CEPLIEBO-CYTUHHOT
peanimanii oapa3sy micisa HapomkenHs (r=0,64) ta Tpu-
BaJIICTIO BBEJICHHS IHOTPOIHUX Tpemnapartis (r=0,68).

Kuio4oBi cJ10Ba: HOBOHAPOKEHUH; HEOHATATHHUMN
CEIICHUC; CEPIIEBO-CY/IMHHA CUCTEMA.

ISSN 1996-353X
ISSN 2311-6951

Menee 32 uemens (IIB moarpymma) COOTBETCTBEHHO:
BIII - 27,44 (95% [U: 11,73-64,19), BP - 7,55 (95%
JU: 5,58-10,21), AP - 0,65. C moMoInIbIo MpOBEICHHOTO
KOPPEJSILIMOHHOTO aHajn3a MOKa3aHo, YTO y MPEXIeB-
PEMEHHO POXIEHHBIX neTed, crpamatoux HC, poct
(YHKLIMOHAJIBLHON CIIOCOOHOCTH MHOKapza JIEBOTO XKe-
JyIOYKa accOLMMPOBAJIO C >KeHCKUM mosioMm (ans OB
r=0,94, P=0,0001, st Y - r=0, 94, P=0,0001) u xonu-
YEeCTBOM CYTOK NPOBEIECHHONH MHOTPOITHOM MOJAEPIKKH
(mmst @B 1=0,68, P=0,043, must @Y - r=0,71, P=0,03).
BeiBojibl. [IpoBeneHHBIN aHanu3 3xokapauorpadmuue-
CKUX IOKa3aresiel oOHapyXui B TpyIie HEJOHOIIEH-
HBIX HOBOPOX/ICHHBIX MPSAMYIO KOPPEISLHOHHYIO CBA3b
¢pakuuu BbIOpOCa ¢ MPOBEACHUEM CEPIAEYHO-COCYAH-
CTOW peaHmMaIuu cpaszy mnocie poxuacaus (1=0,64) u
MIPOIOJKUTENBHOCTHIO BBEIEHUSI MHOTPOIHBIX Iperna-
paroB (1=0,68).

KiroueBble cioBa: HOBOpO)KI[eHHLIﬁ; HCOHAaTajlab-
HBII CCIICUC; CEPACYHO-COCYAUCTAas CUCTEMA.
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